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Introduction

Interaction in NbVCo-H, and NbVFe-H,
systems has been investigated under high pressure
of hydrogen up to 2000 at. with PCT method. The
composition of the high pressure hydrides has
been determined for both systems. According of
X-ray analyses all hydride phases have expanded
lattice with the structure of the initial IMC.

Results and Discussion

Existence of Laves ternary phase in the Nb-V-
Ni system has been studied in references [1],[2].
Investigation of interaction hexagonal Laves
phases NbVCo and NbVFe with hydrogen under
high pressure has been carried out first time at the
present work.

Samples of NbVCo and NbVFe alloys have
been obtained by melting from pure components
in electrical furnace under inert atmosphere. To
get homogenization they were quenched for 10
days at temperature 750°C. X-ray analyses
refined by Ritveld method showed that samples
had single phase.

IMC NbVCo and NbVFe do not interact with
hydrogen under pressure 100 at. and room
temperature.

In NbVCo-H, system interaction with hydrogen
starts under pressure exceeding 700 at. and room
temperature.  Formed  hydride phase has
composition NbVCoHj; g under pressure of 1800 at.
and room temperature.

After lowering of the hydrogen pressure to
several atmospheres the composition of hydride
phase decreased until to NbVCoHj ,.

In NbVFe-H, system at room temperature
reaction with hydrogen starts in more hard
conditions, beginning under pressure, closely to
1200 at. Formed hydride phase has composition
NbVFeH;, under pressure 1960 at. and room
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temperature. Decreasing of pressure to several
atmospheres is accompany with desorption of
hydrogen from hydride wuntil composition
NbVFeH; .
X-ray analyses of hydrides with composition
equal to NbVCoH, s, NbVFeH,,, and NbVFeHg
showed that they have structure type of the initial
IMC with expanded crystal lattice.

X-ray diffraction date refined by Ritveld
method showed, that metallic matrix had no re-
distribution V, Co and Fe atoms in hydrides.

Conclusions

IMC NbVCo and NbVFe do not interact with
hydrogen at pressure up to 100 at. and room
temperature. In NbVCo-H, and NbVFe-H,
systems under high pressure hydrides with
composition NbVCoH;, and NbVFeH;, have
been formed. IMC NbVFe after activation reacts
with hydrogen under 30 at. and forms hydride
with composition NbVFeH, 4.

All hydride phases obtained in the investigated
systems, are unstable and exude hydrogen rapidly.
Obtained hydride phases in NbVCo-H, and
NbVFe-H, systems have initial IMC structure
with expanded lattice. Implantation of hydrogen
in IMC doesn’t change of the atoms position in
metallic sublattice formed hydrides.
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BBeaenue

HccnegoBano B3amMOACHCTBHE B CHCTEMax
NbVCo-H, u NbVFe-H, npu nasienuu Bomoponaa
no 2000 arM. METOAOM TIOCTPOEHHS H30TEPM
naBieHne-cocTaB. OIpeeneH cocTaB o BOAOPOIY

CHHTE3UPOBAaHHBIX THAPHUIIOB IPU  BBICOKOM
IaBlIeHHH B 00eux cucreMax. I1lo maHHbIM PODA,
o0pa3oBaHHBIC TUAPUTHBIC (hazbr HMEIOT

PACHIMPEHHYIO KPHCTAIUIMYECKYIO PElIeTKy ¢
COXpaHUBIIMUMCS CTPYKTYPHBIM THUIIOM HCXOAHOI'O
UMC.

Pe3yabTaTthl 1 00cy:KIeHue

OO6pa3oBanue TpoiiHO# (a3wl JlaBeca B cuctemMe
Nb-V-Ni 6buto wu3ydueHo B pabortax [1, 2].
HccnenoBanue B3aMMOJICHCTBUSL TeKCArOHABHBIX
(a3 JlaBeca NbVCo u NbVFe ¢ Bogopomom mpu
BBICOKOM JIaBJICHUU OBUIO TPOBEJCHO BIEPBHIC B
HACTOSIIIEeH paboTe.

O6pasusr crutaBoB NbVCo u NbVFe 0bumn
MOJy4YEHBl IUIABKOM M3 YHUCTBIX KOMIIOHEHTOB
B DJIEKTPOAYTrOBOM TI€YH B  HMHEPTHOH
atMocdepe. 3aTeM 1504 MOJBEPIJIN
TOMOT€HE3UPYIOIIEMY OTXHUry B TedeHuu 10
JHEH IIpU TemIeparype 750°C.ITo  maHHBIM
P®A, yrouneHHbIM MeTtogoM PuTBenbaa,
00pa3libl CIIABOB SBJSETCS OAHO(PA3HBIMHU.

NMC NbVCo n NbVFe He B3anMoIeHCTBYIOT ¢
BojopomoM Tmpu jgaBimeHud go 100 atM. u
KOMHATHOH TeMmreparype.

B cucreme NbVCo-H, B3ammoneiictBue c
BOJOPOAOM  IIPH KOMHATHOW  TeMIeparype
HauMHaeTcs mpu JaBieHud Bbime 700  aTM.
OOpazoBanHas ruapuaHas (asa MMEEeT COCTaB IO
Bomopony cootBercTBytommii  NbVCoH;, npm
nmasieHuu 1800 aT™M. 1 KOMHATHOM TeMIepaType.

Ilpn CHWKEHWW JABICHUS BOAOPOAA 1O

HECKOJILKAX aTtMocdep, coctaB THApHIHONW (asbl
ymensbmics 10 NbVCoH; ».
B cucreme NbVFe-H, peakuus ¢ BogopoaoM npu
KOMHATHOW TeMIlepaTtype HauyHMHaeT MPOTEKaTh
npu emie 0ojee KECTKUX YCIOBHSAX, HAUMHAS C
nmasiaeHus okoiao 1200 at™.

O0pa3zoBaHHas rHApUAHAs (Ba3a UMEET COCTaB
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NbVFeH; o npu naBnennn 1960 atM. 1 KOMHATHOH
TeMIepaType. CHmxeHne JABJICHUS
COTPOBOXKIAETCSA  jaecopOumeld  Bojopoma U3
rugpuaa ao cocraBa NbVFeH,, npu naBnenuu B
HECKOJIbKO aTMocdep.

P®A ruppumabix da3 cocraBa NbVCoHs,
NbVFeH,,, u NbVFeH, g mokazain, 4To oHM HMEIOT
CTPYKTypHBIAX  Tum  ucxogHoro HMC ¢
paciupeHHOH KpUCTAIMYECKOMN peIIeTKOoM.
Vrounenue paHHeix PDPA metomom Pursennaa
MOKa3aJo, 4To repepacnpeaencHue aromoB V,Co u
Fe B MeTamnmmaeckoid MaTpHIle THAPUIHEIX (a3 HE
MIPOUCXOJIUT.

BriBoabI

HUMC NbVCo u NbVFe He B3auMoeiiCTBYIOT C
BOZOPOIOM TIpH KOMHATHOM TemIieparype u
nasienun o 100 arm. B cucremax NbVCo-H, u
NbVFe-H, npu BbICOKOM [aBIeHWH MPOUCXOIUT
00pazoBaHUE THUAPHUIOB C COCTABOM IO BOJIOPOAY
NbVCoH;y u  NbVFeH;, MMC NbVFe mocne
aKTHUBAIIMK pearupyeT ¢ BOJOPOAOM IMPH AABICHUU
30 atm. u obpazyet ruapun NbVFeH, 4.

Bce rumpunsbie ¢aspl, CHHTE3UPOBAHHBIC B
HCCIEAOBAHHBIX  CHCTEMaX, XapaKTepU3YHTCs
BBICOKOH HECTaOMIBHOCTRIO M OBICTPO TEPSIOT
BOZOPOI.

OO6pazoBanHble THAPUAHBIE (Da3bl B CHUCTEMax
NbVCo-H; u NbVFe-H, umeroT cTpykTypHBIN THIT
ACXOAHOTO  COEAWHEHUS C  pacHIMpeHHOU
KpUCTAJNINYECKOMI PELIETKOM. Bnenpenue
Bojopoaa B UMC He u3MEHsIeT MO3ULIUKA aTOMOB
METAJJIMYECKON  MOApemeTkdn  00pa30BaHHBIX
TUAPHUTIOB.

PaGora Obula BBIONHEHA TIPH  MOJICPKKE
rpanta PO®U 03-03-33023.
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